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■ 1 1-2 8 2 7 1 6 

[ftftgi] TB(A) Xtt (B) Cattf>^fJt. 
(B) I2?iJ*OlBJiJS#4 tCfB*©T$ y^SE^JtC^VNT, 1 ^L- < teifcfBOT 

[fM2] Tffi (A) JUi (B) tCsR?-*>/t*?i5::3- FtSDNA 

a 

(A) f3#j*®@2#l##4 {cfB«©T S J WBM a^^fUW '• 

(B) BBJD*©BB#I##4 icf3*©7^ ./«IB?!IfCfcv>T, l^L<fct®rtg©7 

- -fe*?Stt 5: * f 5 * > A 9 ft. 

[»**3] TIB (a) Xtt (b) lCaVtDNAT-&5!it#3g2IB*<DD 

NA. 

(a) fB#l*©ffi#l## 3 K«B*<D*atB59*»6***ltS»!Ffe*toDNA. 
^V-i:^ MJ>ya:>hJ!l!*ffTTfA-f^U ^XU 4 2-CT-3 7-C 

[»*«4] TIB (C) Xtt (D) JCjRf 

(C) fB#l^©BB3Wf 1 0CB«CDT5^»B!jaft* , r*3 , J*/<^*y , 5'A 
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# 



O, 3 VCT-2 3 1CIC feW 2>fS&hm%FX tt-£ft£U:<Z>?x:/flK 

[tf#3C5] TIH (C) Xtt (D) ^t^>y!f iS:3-h*t5DNA 



(D) i2^J*CDlB?y*# 1 4 IC|3«®75 ygEgB^JlCfe^T. 1 ;g b < fc£$rt@<D 
o, 3 71CT-2 3t;tcfeWS}Sfii:ll^3Z.« j eti«Ji©^x>^i/> ; 5t--g?gS 
[ft#«6] TIB (c) Xtt (d) }C^-rDNAT?feea#^2fi3*©D 

NA„ 

(c) BB#[*©ffi?U## 1 3tClB«©&liffi^&fca&ggE#l ; &-£tfDNA„ 

(d) bb?o*£>bj?!I## i 3^ciB*©i&Sffi?'JX^±l^ig*i^3»J^e>^s^s4^^.^ , 

^v-fc^hy^^hfc^T^W^U^-fXb, 3 7TCT-2 3 

ft. 

[0 0 0 1] 

[M0ft?«Sflr&*J~ "~" 

[0 0 0 2] . 
[S£#©&*I5] 

fit#±*i:4oTi>6. T$.sm<Dm&3-m3., %.mmK&ftr~mm<DW$> 

2 ffiffi*f# 2000-3093601 



«p5p i 1-282716 

[0 0 0 3] 

nU^Aj'f — S. S >f*Z. (Corynebacteriuin thermoaminogen 

es) (i, L-rS ^»«)*MilC«l»a*lT^*ay*7tiryU 9 A • VAstS.* 
A (Corynebacterium glutamicum) (yi/tfAi'r U ■ ^ ? I- 7 T - :* > # 
A (Brevibacterium 1 actof ermentum) ) ^ffcH^lfCn U *MifflBlC:SHg34x3 
MTefeSft. £WM»MSEtt3y*A*-y-y9A • $ * A©30~371C{C 

*fbT37~40TCi:iS<, L-^^/*^ >^^©M®iaS : b42~45lCi:*^y« 
MHKS/^hbTV** 6 3 - 2 4 0 7 7 9f) . 

[0 0 0 4] 

*ofcZli:*^#SttTV^ (^^7-121228-f) . #BBBg61-268185-t 

^tcti, ay y. 9 aimm**©*'****** 8 * Knyt- eate 

14189*4**KI4. ^?5>tftKnyt-^«^ -fVfX^KK 
[0 0 0 5] 
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[0 0 0 6] 

SrH^-T S 3 £: £ RS £ "T 5 . 
[0 0 0 7] 

mm zmmt fc tio^m 
y 9 a • t-t75 ;nx©^* $ >ift Kn^t-g aerr, tgdhj 

[0 0 0 8] 

(1) TiB (a) x» (b> tc^-r^>/t^e„ 

(b) m&mowpm^* Kmmor j mmmz&^x. i^u<ttgtM© 

(2) TIB (A) Xtt (B) fC^-r^>^^S5:3-K-rSDNA 0 

(a) i^j5I0Bj#i#-^4 \zmm<DTs. smmFlZmt&^V *'Vr V J* 
r$.;m<Dm& sa. -win, xitm&Z'StiY s. smmMfrb**). # 



4 



ffill# 2000-3093601 



*Rf32 1 1-282716 
4 2"CT?3 7TZiZlSV2>m&iim^X&*tl&>±<0y»* S-^Tt KD^f 

(3) TIB (a) Xtt (b) (CSfDNAT'S>5 (2) 1£<S{©DN A„ 

( a ) BB#J*©63#I## 3 {Cf3«©m»B2?'J^ &£ffi36@3#! fc-^fr DNA. 

(b) K*«©S!JU**3 tCf25j£©&Sf^JXfcm£»IB^e>IE§33*i£?' 
7^V-fc^h'J>^x>h^frTt'/W^'J^XU *^ 4 2TCT-3 7 

(4) TIE (C) Xte (D) IC^-T^ >^^S= 

(C) BJ#I3t©fB3W§- 1 0\zmm<DYS. JWffiF&m-t ia'J^f'Jf 
A • -9— €7S ^*Xfi5fc©?x;/®ES/>2-i£« 

(D) ^J*fflIB^J#^l OlCiB«C9T^>'^K?'J(CfcV>T, l^b<ttSM 

#A> ttflU Xtt^5:^tfT5-yaiB^J*^6: , ^ 

(5) TIB (C) Xtt (D) {C^-r#>A?fl5::3- FtSDNA. 

(O ®?o*©SB^j#^ 1 4 icgs«©y $ y®?ffi?as:^-r«>3U *^fU7 

(D) PB?IJS©@2^I## 1 4 fCfi3«©T^ >>&@BWC;J5^T. l^L<»!&ffi 

(6) TIB (c) Xtt (d) (3tDNA"C*fe5 (2) |B«©DNA„ 

(c) gJ?U^©fB#[#^ 1 3 lCfiH*©^I2^J^e>^S^*^J*^'tfDNA 

° 

3 r K. W -5 tSffi t; H^X tt^ tiW-h© * x */ > # - if *S4£ & * "T -5 # V 
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[0 0 0 9] 

-r * s js & ft & -r & tstt * v * e> . 

[0 0 10] 

(Dtrjb* 5 yMft Kn^ft-f (j«t, >"gdhj £%^e>) t*&-5„ rfi/ifA 

^f 'JfA • 9* h7T-^>^^©GDH^37'C#jgT** : foGDH©Jfc?gtt^<, 
42'C#3£T*?gffitt*b<<ST'r€.CDlC*fb, #38l$!©GDHttu 42-CT?37-Ctc33W 
£?gft£|i?^Xtt^*lJ«±©GDHtgi£?:;*-?-. l/VtMJB*1*H:« #|gl8©G 

GDHJgStt, #J;tfc£, lOOmM Tris-HCl (pH8.0), 20mM NH 4 CU 10mM a - >T h ^ 
^^AtthDf A, 0.25mM NADPHfC^SjD^s MOnmlCfc W S5R3tffi©X"ffc 
fcSJJfe-f 53fclC<fcoT, iW3£-t&z:£:tfT?£5 (Molecular Microbiology (19 
92) 6, 317-326) „ 
[0 0 1 1] 

K7T-*>#A©CS#23t;tfffiT?g%CS©J£^£#?S<, 33t;#iaT*iS14 
&mh<&T?S><DlCMV. *^^©CSli. 37TCT*23t:iCfeWS«ffii:H^X« 
*ti&±om& fc^-f. ff*Lv^«»«T!Bu #3B9!©CS«, 37TC#itt*t?tt 
£j£figlCft#LTi«^.ft?S&S:^U 40TCT*=&371C1C fctf £?Sft©ilSl4«!]©S§ 

CStSStt, Methods in Enzymol., 13 , 3-11 (1969)tClB«©;£S;{C «fc 

o T «9 t & Z. £ # T- £ 5 . 
[0 0 12] 
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i f b < ttiH!©filT'0 1 f l < t«l©7 5 ; ioea *3c. if 

igtcioTtt, mm&cwis^Ts. ;mtf&&L, *©±e>fcr^ ./©©at^tf, 

9 0%J£iLh©ffiraft&;£b, 42t3T37r lC£W&GDH?Sft£|i^X«^*vJeU;© 

ff, *F*L<t£« 2fr&5 0«, J:»J#*b<tt2j&»e»l 0«T*fc*. 
[0 0 13] 

•i-3Brb<««»<ofi«T©i*b<ii»«©r5/»©«tli» 

y MSQMKijkr b, 4 0-8 0 %j«_h. fib<li80~90 %£Lh0ffiN1£ 
37r; , e23 , CK:fe»*CS*Stti:H*Xtt-e*lJB«±©?Stt*:*"*"* 

*^^©cstc-g-tn^o ftttttJctt. ItflB rfScfgj « % 2*»6 3 0 0«. »*b 

<tt, 2^£>5 0<B, J:y#*b<tt23^& 1 OfflT-feS. 
[0014] __ 
*58i»©GDHfttfCSB:, n'MA^f'Jfi-t-^T^;^^ H^tfn 

ttCSiSttfcJMtfcbT, aS©»^©i»iS«6, nvh$T9 

SGDH&a- K-TS DNAXttCS&n- fVsDNA&, mfttt^'VMS* 
[0015] 

ay */t*^u c a • t-=ET5 y^*^Aji23io«tt±. mmmzk&xmsiM 
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ffi&ifrllStJim&ffimftffi (*«#*305-8566H#H***O<«rfnfc--TB 1 
#3#) tZ-79s<Z. h3sifttCg^T*ftS;tl> Sf£##FERM BP-1542#tf££ 

J hfcVO) T*fe-&o ^-©DNAfCtt, GDHfcUKWKH— ©# 
-FtiDNA^m. £fcc #-3§95©ffe©DNAtt, _kiH2fc389i©CS?: 
3-Kt6DNA (J^T> r gltAj £*>V^) "£&£„ ^— ©DN AKte, CSi: 

[0 0 16] 

3'J ^Aj'r'J * iJ" -: E75 J >f% X AJ12310#c©l£!6# DNAj^fe. gtSfe 

^5:f?e)ri:{C«fc»J, gdhSe^ 5: 5t#"T & Z. t &T° £ Z> . 
[0 0 17] 

, fliltfnnAi'f'J^A • -9— =ET5^y*^AJ12310«<DiBftf(cDNA*» 
[0 0 18] 

±fB^v -fV- <Dtt&ffi£f It, -T T (Cfftt 3 ftT « * ©®£4&©gdh3tte 

m<Z>&£K!*f tc»^5 KM- U % © T* 2fe * . 
[0 0 19] 

*»DNAtt ±U©.fc •plCLT^tfSStlfc *)©T?&S 2fc^^©DN 
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[0 0 2 0] 

PCR, ^^^KDNACDm DNAWW&tfg^ 
Sambrook v J^FT-i-tseh 7 E-F. ,Maiiiat-isv-T- ; j Molecular- Cloning,- Cold Spr 
ing Harbor Laboratory Press, 1.21(1989){CiB»£*VO*&. £ fc, y/Af* 
— rfJSg©^ y K 0Sx.tfTaKaRa LA PCR in vitro Cloning Kit 

it (ft) SO £ffiv^?e>3£^-e#.£c 
[0 0 2 1] 

±IB©<fc^tCbT#e»nfcgdhae^©i&«i;^JS:. fB#l## 3 tC^-T. 

«tc bT#e>tifcgitA«e^-©^a@B?ii^-ia^i#-^ i 3 Km*-. * fc. m&m 

[0 0 2 2] 

2fc$8l?!©8l-©DN Ate, 3- F3*X&GDH#, 42XJT?37iC»C;j3tt-5GDH?gtti: 

ffl©T^y^OSSI, #A> #», Xtt^^-S-tfGDHSrn- Ki-S=b® 

T'^oTtiV^ ##§U§©fl— CDDNAtt, =J-F$4XSCS*^ 371CT*23 

t:tc^WSCStS'tSi:ll^3Z:«^nJ«-h©?SftS;*-rsK»J, i^t>< li«8t©& 
ST'©l^L<tt^CMCDT5 yg?©e#ls -Win, XltrnGLZ-StiCS 

[0 0 2 3] 

A. ttfltL Xtt5S*f45:^'tf«ke»lCgdhae^-Xli8ltA3ee^©*g*IB^J : &*^-r 
Sii:lCJ:oT#e>4x-S. ±fa<3DJ:e)ft3i:^Stl,fcDNAtt, &5fc*n6>*l 
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flgSt*fctt:N-;*^;i/-N' --hn -N-n ha v^T-^> (ntg) t>b<ttffi 

5g^^c?ii#^®s tc m ^ tit v s ^ji&hc i o r&Bi-r -s -jste-frm-f ti 

[0 0 2 4] 

3;fc, _tlB©J:?fc&»©g#l, ^ffe. **A> tflD, XttigfWCtt, GDHX 

(nutantX levari ant) i>-&£. tV-Sc 
[0 0 2 5] 

DHflfS&P^S^iilCiy, GDHfclHRWtCI^-CD^^/t^e&n- KtSDN 

U 42X3TGDH}g<&i&j3Vt-*>>''«*S5:=i- Kt5DNA5:#ltt5ri: 

[0 0 2 6] 

NAitf^W. ifc, 3£M?:*-t-SCSS:=i- K-rSDNA*fctt^4xS:«»-r 

mi&mmFifrt>ffimztiz>7u-7m. b vy&^y b^^rx-^^ -?v 94 

[0 0 2 7] 
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[0 0 2 8] 

fi|^tf5 0%JE)l±©fflHttS:ttSDNAH±*«A'f^U^XU **i.J:y« 
^'J ^f-J/a >©^ffl*fft'feS 6 OT), 1XSSC, 0. 1%SDS> 

jf*b<tt:, o. i x ssc, o. i %sDSfcffl^-r^^«S-e^-f^"y 

'[0 0 29] 

ic o v> t mm om&ftm* * # - ic -o & gGom&x ticstsa £ t&§j © 

[0 0 3 0] 

*^©GDHXttCSS:3- KtSDNAL Sg^fclii-'** *-*«:JlV*T 

mm s -es r t tc <fc y . gdhx «css:ggjt -r * d t £ * . 

31 (Saccharomyces cerevisiae) £ l± C #) £1" -5 « * 0>W$MM. 164&*Bfl§> «t 

.- mmm^m\fbti^> ^ti^<Dtpxr\tmmmm. ^.iz^v^mmmRzf^y^ 

[0 0 3 1] 

©iBBi&rticfc »riB*^ * * - d n a klvm LTMmz. dna &mg 

. xs/^yer • ayjwBrtcfi^TefMKR^riB^^f-iiUTti, 
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m ¥ 1 1 -2 8 2 7 1 
fc£ pUC19. PUC18, pBR322, pHSG299, pHSG399, pHSG398, RSFlOlO^^tf e> *l 

So 

[0 0 3 2] 

^vzMmmoMB&foKis^xgwmm-inm*^**-^ tttt. pam33o 

g§(658^7699#!&^#MnrTHM151^^^^ 
tC"rfttt#fc#-3DNA«#fe3jy ffiU tBifi'JKT* 

[0 0 3 3] 

o 

pA J655 3»x9Er • 35AJ1 1882 (FERM BP-136) 

35*A* »f 9W-f ***?*SR8201 (ATCC39135) 
PAJ1844 I»x9ty-39AJ1 1883 (FERM BP-137) 

39*n" »r9W ■ ***MkSR8202 (ATCC39136) 
PAJ611 l^xytr*3yAJ11884(FERM BP-138) 
PAJ3148 3JW JfDW'f **^2>SR8203(ATCC39137) 
PAJ440 A'm-X*7^yxAJ11901(FERM BP-140) 
PHC4 l^xyt7-3yAJ12617(FERM BP-3532) 
[0 0 3 4] 

gdh® ttgi t A* w ^ny^ amMT ate -r & *c 9 9 - ft t 

fit^^^-MtSo T4 DNAU;ff-1?^<DU;tf-ifft«V^ 

to 0 3 5] 

±b© * e> ciBSS.b d n a * 3 u * sii^oiicixt s a 



1 2 
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<?At?«! ! abTDNA©Siiffi5:*tt-*& (Mandel ,M.and Higa.A. ,J. Mol. Bio 
]., 53, 159 (1970)) ^71/^ • X^U^CO^T«l*S*lTV*»J: 

e>*. JtJi©Pg©«BBS^6>n>fc:-^> h-fe^/S:MfibTDNAS:#Ai-«*i* ( 
Duncan, C.H., Wilson, G.A. and Young, F.E. , Gene, 1, 153 (1977)) & 

X7iD^7X h©^PJJCtTili«ADN A&DN AS^StC*AT-£>^& ( C 
hang, S.and Choen, S.N. .Molec. Gen. Genet., 168, 111 (1979) ;Bibb,M. J. .Ward 
.J.M.and Hopwood.O. A. .Nature, 274, 398 (1978) ;Hinnen,A. .Hicks.J.B.and Fi 
nk,G.R.,Proc. Natl. Acad. Sci. USA, 75 1929 (1978)) 
MifflBlCiS^Tfc]:, «»*/UXtS (#l§¥2- 2 0 7 7 9 1 #2:$g#M) 

[0 0 3 6] 

g dhM-(s^-xttgitAae^©^s:^wicitife-r-6fc»{c. 

, gdh®e-?XttgltAae^-i:, /<**-JU;:/n 
[0 0 3 7] 

[0 0 3 8] 

gdh^e^xttgitAae^s:, =3 u *sans^© l - ^ >^£gstc# 
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[0 0 3 9] 
[0 0 4 0] 

[HffiMl] nyiAJfUfA • t-^ET^ >^*;*0>GDH*Stta>|fcS* 
CM-2B*^igifi (-f-* hx^px h^* h (Difco*±§g) lg/dl. /KU^^S> 

(B*SJIBS0 lg/dl, NaCl 0.5g/dl, bf*^> 10jag/dL fg^c 1.5g/dh P H 7 

*3K:SWU 37TCT?17I*|B («*f*Ug/dlg|glC&S£T0 *&#bfc e 
[0 0 4 1] 

#A2256*fc (ATCC13869) tf)Btt5:31.5 , C T*17B£ISig# 
[0 0 4 2] 

^;i/Zl-X 3 g/dl 

KH 2 P0 4 0.1 g/dl 

MgS0 4 -7H 2 0 0.04 g/dl 

FeS0 4 -7H 2 0 1 mg/dl 

MnS0 4 -4H 2 0 1 mg/dl 

^ >B1-HC1 200 /ttg/L 

hf7^> 50 Mg/L 

(NH 4 ) 2 S0 4 1.5 g/dl 

*Sgejn*#S??£ 48 mg/dl 
(Memeno(T-N)) 
CaC0 3 (M~f5) 5 g/dl (grj^S) 

pH 8.0 (KOHT'SSSE) 
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[0 0 4 3] 

±mmmWLm 1 ■» l £ lOOOrpmT? l # L T CaC0 3 £ ft± b #L 3: 200mM 
K-U (PH6.9) T*2@Sfc#U raig«?g300AtlfCjg«3S1±fc. #*> 

nti#!gSS5:5^ISitt^llTi#:S:«#bfef« 1 0O0rpmT-3O#3gvt> 

— [-0-0-4-4i : 

©M5t&. SJS?S (IOObM Tris-HCl (pH8.0), 20mM NH 4 CU lOmM a - >r h iOl/ # 
^Sth'J'JA, 0.25mM NADPH) {CSjfig^ffiM 5: AD A, 340nnUC33 -S^K©^ 
•fb5rS0«-rsr^lC«fcoT=fTofco 3K^Si?R©#>A*«iiS?:, Bradfo 

rdm (Bio-Rad Protein Assay Kit tC«fc»J, i/J&ST;!'^'^ > 

ITACHI U-2000-(-H-3iWmSS) £«V>TfTofc,r 

[0 0 4 5] 

a^OSJfciSST'iM^LfcGDHfSttS:, 0 1 tCa^. ATCC13869**T?B:, 37iC*f 
ffiT^gtGDHCDifctStttfilK. 42TC#fiT-?SS^*L<eT-rSO{C»b, AJ123 
10«cT-tt42t:WiaT*St>ifc?SS^l*i<, 45t)T*=tM«S:^bfc 0 
[0 0 4 6] 

3 IC, ATCC13869if*©GDHli5^|S©^ST'^tgbfe<Z)lCMb, AJ12 
[0 0 4 7] 

^tf^t/trrvi^y ?a • 5? h7 7-;*>#AATCCi3869|*^e>SS8l>fcfflS 



£BIE#2 0 0 0-3 0 
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WL (lOOmM Tris-HCl (pH 8.0), O.lmM DTNB (5,5' -dithiobis-(2-nitrobenzoic 
acid)) , 200mML - ?JV? 5- yWrt V V 0.3mM Tir^^Co-A) tCifl^Ut* 

412nmtc«»S®3tS«>aE'ffcS:M^-rsri:lCJ:oTffofc. 

[0 0 4 8] 

«*©&J&iSST-jW£bfcCS?Stt&. 0 3tC^-T. ATCC13869*fcT*tt23 , Ctfia: 

T?*%cs©Efs§#W< rsSWireSHH** u^(gTT-gr©{c*f d~ AJ12310 

«tcT-^±37^C^i£iT«S^5SfeiC^K#bTl«^^Jt?S^tS:^b, 40TCT'%371C(C£ 
£ 4 fig ©fgtt 5: at L fc . 

[0 0 4 9] 

friZ. CSGDjS&Sr^&fcii^fco SlSlulC, !fi^i|ii££33~55X;T-5#|ig*3^fc 
30-C(Cfe^SS*?S<t?:«lSbfc. *0>*£*£04 IC^-T. ATCC13869«©C 
Stt35~40TC (Dm&mX'&fg V tc CD *C*T U AJ123108:©CS W^CC CDf^ST 

[0 0 5 0] 

[HJS093] 3 'J r V f A • t-€7$ ; y^fflg^e-f©®^ 

[0 0 5 1] 

3 U fr/t^-rD f A • -9-€7$ ^ y*^AJ12310tt*»6>Bacterial Genoae DN 
A Purification Kit (Advanced Genetic Techno logiesfctSS) ?:MV^TMiSl'fe^ 

•fe&DNA&SSSiiU toia^^-fv-SffiVNTPCR^fTofc., #e>*ifeDNA»i#£: 

=fofc{C, TaKaRa LA PCR in vitro Cloning Kit (S?gj£ <M) Si) ZfB^Xtf J 
A^rf-^y&fTW gdhm.&^±Wi:M^V. £&gBB#I&8»fel'fc. *S* 

#4 fC^-f, 
[0 0 5 2] 

yHfW;fA'9? AATCC13869»©gdhit 



ffiffi$#2 0 0 0-3 



11-282716 

[0 0 5 3] 

robiology (1992) 6, 317-326) fcOWHttftH^fe. 

;fttf*2 (ys^MeW) K3i%, - .... 



[0 0 5 4] 



<31 



«1] 



* 1 ^«gdh»e^0>«^«*J©*HIffi 



ATCC13869 ATCC13032 AJ12310 



ATCC13869 
ATCC13032 
AJ12310 



94.5% 



82.4% 
78.1% 



[0 0 5 5] 
[312] 



ATCC13869 ATCC13032 AJ12310 



ATCC13869 
ATCC13032 
AJ12310 



90.8% 



91.7% 
83.4% 



[0 0 5 6] 



ffi|gE^2 000-309360] 



1 1-2 8 2 7 1 6^ 

[fHJg094] nUWi'f'JW • -9— y 4**X©gltA»e^©]R# 

f l/T, £»IB^J#<fc<«#£*iTv*.5^?:JaffiU *©^©&*E#J©« 
[0 0 5 7] 

• t-ty^ ./4**;*AJ12310#: (FERM BP-1542) j^&Bac 
terial Genome DNA Purification Kit (Advanced Genetic Technologiesttfg) %r 

m^Tmmhfcm&tiwMzmMtL. ms??* v- 7. 8&j§^TPci&frv* 

, *«Lfc*&0.9kboftlSffi3»JS:«Jtbfc« 

#^fc3';*A?f'J7A- ^*5*A©eltAae^©aSE5a (Microb 
iol., 140, 1817-1828 (1994)) U#J##9, 10, 11, 1 2 

##9, 10, 1 1, R&l 2©y^-fv-£/B^TPCR&*T^, *f*@LfcDN 

1 4 {c^-To 
[0 0 5 8] 

iota - Ks*v*r> ;iiwi*BJi#* 1 s c«t. 

[0 0 5 9] 

±g3©<fc^tCbT&Jfe£ixfc:3y*;1*-ry ? A • ^7 5 >>>f*;UJ1231 

»B2#i;&tfcs©y-^ jwobmz.* ^©^u *a?t y >?a • on 

crobiol., 140, 1817-1828 (1994)) ATCC13032$S|c©gltA»e^\B:tfCS©y 5 J m 
[0 0 6 0] 

MS] 



HJIE4$ 2000-3093601 



11-282716 



ATCC13869 ATCC13032 AJ12310 



ATCC13869 

~ATCC13032 

AJ12310 

[0 0 6 1] 
[*4] 



ATCC13869 ATCC13032 AJ12310 



ATCC13869 - 99. 3% 92 .1% 

ATCC13032 - - 92. 1% 

AJ12310 — - - 



[0 0 6 2] 

[0 0 63] 

-WW*] 

SEQUENCE LISTING 

<110> Ajinomoto Co., Inc. 



99. 5S 85.7% 

85t6X- 



ffil£4$2 000-3093601 



11 — 28271 



<i2o> sawn u *mmm<Dmm&?fl'* $ ym^^mmm^ 

<130> P-6559 
<140> 

<-141->~1999-l 0-G4 — — 

<160> 16 

<170> Patentln Ver. 2.0 

[0 0 6 4] 
<210> 1 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
amplifying gdh gene 

<400> 1 

gcgcctgcag gtccgagggt gtgcgttcgg ca 

[0 0 6 5] 
<210> 2 
<211> 32 
<212> DNA 

<213> Artificial Sequence 



ffiSE^ 2 0 0 0 



1 1-282716 



<220> 

<223> Description of Artificial Sequence: primer for 

amplifying gdh gene 



<400> 2 

gcgcctgcag ccaccagga tgccctcaacc ag 

[0 0 6 6] v v . .... 

<210> 3 1 
<211> 1344 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 

<221> CDS 

<222> (D..U341) 



<400> 3 

atg act gta gat gag cag gtc tec aac tac tac gac atg ctg ctg aag 48 
Met Thr Val Asp Glu Gin Val Ser Asn Tyr Tyr Asp Met Leu Leu Lys 

I 5 10 15 

cgc aac gec ggg gaa cct gag ttc cac cag get gtc gcg gag gtt etc 96 
Arg Asn Ala Gly Glu Pro Glu Phe His Gin Ala Val Ala Glu Val Leu 

20 25 30 

gaa tct ctg aag ate gtc ctg gag aag gac ccg cac tac gec gac tac 144 
Glu Ser Leu Lys lie Val Leu Glu Lys Asp Pro His Tyr Ala Asp Tyr 

35 40 45 

ggt ctg ate cag cgt etc tgc gaa ccg gaa cgc cag ctg ate ttc cgt 192 
Gly Leu He Gin Arg Leu Cys Glu Pro Glu Arg Gin Leu He Phe Arg 



ffi!E4# 2000-309360 



4 



11-282716 

50 55 60 

gtg ccc tgg gtg gat gac aac ggt cag gtg cac gtc aac cgt ggt ttc 
Val Pro Trp Val Asp Asp Asn Gly Gin Val His Val Asn Arg Gly Phe 
.65 70 75 80 

cgt gtc cag ttc aac tec gca etc ggc ccg tac aag ggt ggt ctg cgt 
Arg Val Gin Phe Asn Ser Ala Leu Gly Pro Tyr Lys Gly Gly Leu Arg 

85 90 95 

ttc cac ccc tec gtc aac etc ggc ate gtc aag ttc etc ggc ttc gag 
Phe His Pro Ser Val Asn Leu Gly He Val Lys Phe Leu Gly Phe Glu 

100 105 HO 

cag ate ttc aag aac tec etc ace ggt ctg ccg ate ggt ggc ggc aag 
Gin lie Phe Lys Asn Ser Leu Thr Gly Leu Pro He Gly Gly Gly Lys 

115 120 125 

ggt ggt tec gac ttc gac ccg aag ggc aag tec gag ctg gag ate atg 
Gly Gly Ser Asp Phe Asp Pro Lys Gly Lys Ser Glu Leu Glu He Met 

130 135 140 

cgc ttc tgc cag tec ttc atg acc gag ctg cac cgc cac ate ggc gag 
Arg Phe Cys Gin Ser Phe Met Thr Glu Leu His Arg His He Gly Glu 
145 150 155 160 

tac egg gat gtc ccg gee ggt gac ate gga gtc ggt ggc cgc gag ate 
Tyr Arg Asp Val Pro Ala Gly Asp He Gly Val Gly Gly Arg Glu lie 

165 170 175 

ggt tac etc ttc ggc cac tac cgc cgt ctg gee aac cag cac gag tec 
Gly Tyr Leu Phe Gly His Tyr Arg Arg Leu Ala Asn Gin His Glu Ser 

180 185 190 

ggt gtg etc acc ggc aag ggc ctg acc tgg ggt ggt tec ctg gtc cgc 
Gly Val Leu Thr Gly Lys Gly Leu Thr Trp Gly Gly Ser Leu Val Arg 

195 200 205 

acc gag gec acc ggc ttc ggc acc gtc tac ttc gtc cag gag atg ate 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 

2 2 ffilE#2 0 0 0 - 3 0 9 3 6 0 1 
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Thr Glu Ala Thr Gly Phe Gly Thr Val Tyr Phe Val Gin Glu Met lie 

210 215 220 

aag gcg gaa ggg gag acc etc gag ggc aag aag gtc ate gtc tec ggt 
Lys. Ala Glu Gly Glu Thr Leu Glu Gly Lys Lys Val lie Val Ser Gly 
225 230 235 240 

tec ggc aac gtg gee acc tac gee ate cag aag~gtg*cag gaa ctg ggt 
Ser Gly Asn Val Ala Thr Tyr Ala He Gin Lys Val Gin Glu Leu Gly 

245 250 . 255 

gcg gtt gtg gtc ggc ttc tec gac tec age ggc tgg gtc tec acc ccg 
Ala Val Val Val Gly Phe Ser Asp Ser Ser Gly Trp Val Ser Thr Pro 

260 265 270 

aac ggt gtt gac gtg gee aag ctg cgt gag ate aag gag gtc cgt cgt 
Asn Gly Val Asp Val AlaLys Leu Arg Glu lie Lys Glu Val Arg Arg 

275 280 285 

gca cgc gtg tec tec tac gee gac gag gtg gag ggt gcg gag tac cac 
Ala Arg Val Ser Ser Tyr Ala Asp Glu Val Glu Gly Ala Glu Tyr His 

290 295 300 

acc gac ggc tec ate tgg gat ctg acc gee gac ate gcg ctg ccc tgc 
Thr Asp Gly Ser He Trp Asp Leu Thr Ala Asp lie Ala Leu Pro Cys 
305 310 315 320 

gee acc cag aac gaa ctg gac ggc gac aac gee cgc acc etc gcg gac 
Ala Thr Gin Asn Glu Leu Asp Gly Asp Asn AlaTArTThr Leu Ala Asp 

325 330 335 

aac ggc tgc cgc ttc gtg gcg gag ggc gee aac atg ccc tec acc ccc 
Asn Gly Cys Arg Phe Val Ala Glu Gly Ala Asn Met Pro Ser Thr Pro 

340 345 350 

gag gee ate gac gtc ttc cgt gag cgt ggt gtt etc ttc ggg ccg ggc 
Glu Ala He Asp Val Phe Arg Glu Arg Gly Val Leu Phe Gly Pro Gly 
355 360 365 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



2 3 ffif£*S 2000-3093601 



#5p 11-28271 6 



aag get gcc aac gcc ggt ggc gtg gcc acc tec gcc ctg gag atg cag 
Lys Ala Ala Asn Ala Gly Gly Val Ala Thr Ser Ala Leu Glu Met Gin 

370 375 380 

cag aac gcc tec cgt gat tec tgg age ttc gag tac acc gat gag cgt 
Gin Asn Ala Ser Arg Asp Ser Trp Ser Phe Glu Tyr Thr Asp Glu Arg 

385 390 395 400 

etc cac cgc ate atg aag aac ate ttc aag tec tgc gcc gat acc gcc 
Leu His Arg lie Met Lys Asn He Phe Lys Ser Cys Ala Asp Thr Ala 

405 410 415 

aag gag tac ggc cac gag aag aac tac gtg gtc ggt gcg aac ate gcc 
Lys Glu Tyr Gly His Glu Lys Asn Tyr Val Val Gly Ala Asn lie Ala 

420 425 430 

gga ttc aag aag gtc get gac gcc atg etc gcc cag ggt gtc ate taa 
Gly Phe Lys Lys Val Ala Asp Ala Met Leu Ala Gin Gly Val lie 
435 440 445 

[0 0 6 7]. 
<210> 4 
<211> 447 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 4 

Met Thr Val Asp Glu Gin Val Ser Asn Tyr Tyr Asp Met Leu Leu Lys 

1 5 10 15 

Arg Asn Ala. Gly Glu Pro Glu.Phe His Gin Ala Val Ala Glu Val Leu 

20 25 30 

Glu Ser Leu Lys lie Val Leu Glu Lys Asp Pro His Tyr Ala Asp Tyr 

35 40 45 

Gly Leu lie Gin Arg L u Cys Glu Pro Glu Arg Gin Leu lie Phe Arg 



1152 



1200 



1248 



1296 



1344 



2 4 H5S#2O0O- 3 0 9 3 6 0 



4$5p 11-282716 



50 55 60 

Val Pro Trp Val Asp Asp Asn Gly Gin Val His Val Asn Arg Gly Phe 
65 70 75 80 

Arg Val Gin Phe Asn Ser Ala Leu Gly Pro Tyr Lys Gly Gly Leu Arg 

85 90 95 

Phe His Pro Ser Val Asn Leu Gly He Val Lys Phe Leu Gly Phe Glu 

100 105 110 

Gin He Phe Lys Asn Ser Leu Thr Gly Leu Pro He Gly Gly Gly Lys 

115 120 1J^"*' W " ' - J i . . 

Gly Gly Ser Asp Phe Asp Pro Lys Gly Lys Ser Glu Leu Glu lie Met 

130 135 140 

Arg Phe Cys Gin Ser Phe Met Thr Glu Leu His Arg His He Gly Glu 
145 150 155 160 

Tyr Arg Asp Val Pro Ala Gly Asp lie Gly Val Gly Gly Arg Glu lie 

165 170 175 

Gly Tyr Leu Phe Gly His Tyr Arg Arg Leu Ala Asn Gin His Glu Ser 

180 185 190 

Gly Val Leu Thr Gly Lys Gly Leu Thr Trp Gly Gly Ser Leu Val Arg 

195 200 205 

Thr Glu Ala Thr Gly Phe Gly Thr Val Tyr Phe Val Gin Glu Met He 

210 215 220 

Lys Ala Glu Gly Glu Thr Leu Glu Gly Lys Lys Val He Val Ser Gly 
225 230 235 240 

Ser Gly Asn Val Ala Thr Tyr Ala He Gin Lys Val Gin Glu Leu Gly 

245 250 255 

Ala Val Val Val Gly Phe Ser Asp Ser Ser Gly Trp Val Ser Thr Pro 

260 265 270 

Asn Gly Val Asp Val Ala Lys L u Arg Glu lie Lys Glu Val Arg Arg 
275 280 285 



2 5 ffif£4# 2000-3093601 



2 8 2 7 1 



Ala Arg Val Ser Ser Tyr Ala Asp Glu Val Glu Gly Ala Glu Tyr His 

290 295 300 

Thr Asp Gly Ser He Trp Asp Leu Thr Ala Asp He Ala Leu Pro Cys 
305 310 315 320 

Ala Thr Gin Asn Glu Leu Asp Gly Asp Asn Ala Arg Thr Leu Ala Asp 

325 330 335 

Asn Gly Cys Arg Phe Val Ala Glu Gly Ala Asn Met Pro Ser Thr Pro 

340 345 350 

Glu Ala He Asp Val Phe Arg Glu Arg Gly Val Leu Phe Gly Pro Gly 

355 360 365 

Lys Ala Ala Asn Ala Gly Gly Val Ala Thr Ser Ala Leu Glu Met Gin 

370 375 380 

Gin Asn Ala Ser Arg Asp Ser Trp Ser Phe Glu Tyr Thr Asp Glu Arg 
385 390 395 400 

Leu His Arg He Met Lys Asn He Phe Lys Ser Cys Ala Asp Thr Ala 

405 410 415 

Lys Glu Tyr Gly His Glu Lys Asn Tyr Val Val Gly Ala Asn lie Ala 

420 425 430 

Gly Phe Lys Lys Val Ala Asp Ala Met Leu Ala Gin Gly Val He 
435 440 445 

[0 0 6 8] 
<210> 5 
<211> 1344 
<212> DNA 

<213> Brevibacterium lactofer men turn 

<220> 

<221> CDS 

<222> (1)..(1341) 

2 6 ffifE*r# 2000-3093601 



11-282716 



<400> 5 

atg aca gtt gat gag cag gtc tct aac tat tac gac atg ctt ctg aag 
Met Thr Val Asp Glu Gin Val Ser Asn Tyr Tyr Asp Met Leu ( Leu Lys 

1 5 10 15 

cgc aat get ggc gag cct gaa ttt cac cag gca gtg gca gag gtt ttg 
Arg Asn Ala Gly Glu Pro Glu Phe His Gin Ala Val Ala Glu Val Leu 

20 25 30 

gaa tct ttg aag ate gtc ctg gaa aag gac cct cat tac get gat tac 
Glu Ser Leu Lys He Val Leu Glu Lys Asp Pro His Tyr Ala Asp Tyr 

35 40 45 

ggt etc ate cag cgc ctg tgc gag cct gag cgt cag etc ate ttc cgt 
Gly Leu lie Gin Arg Leu Cys Glu Pro Glu Arg Gin Leu He Phe Arg 

50 55 60 

gtg cct tgg gtt gat gac cag ggc cag gtc cac gtc aac cgt ggt ttc 
Val Pro Trp Val Asp Asp Gin Gly Gin Val His Val Asn Arg Gly Phe 
65 70 75 80 

cgc gtg cag ttc aac tct gca ctt gga cca tac aag ggc ggc ctg cgc 
Arg Val Gin Phe Asn Ser Ala Leu Gly Pro Tyr Lys Gly Gly Leu Arg 

85 90 95 

ttc cac cca tct gta aac ctg ggc att gtg aag ttc ctg ggc ttt gag 
Phe His Pro Ser Val Asn Leu Gly He Val Lys Phe Leu Gly Phe Glu 

100 105 HO 

cag ate ttt aaa aac tec eta ace ggc ctg cca ate ggt ggt ggc aag 
Gin He Phe Lys Asn Ser Leu Thr Gly Leu Pro He Gly Gly Gly Lys 

115 120 125 

ggt gga tec gac ttc gac cct aag ggc aag tec gat ctg gaa ate atg 
Gly Gly Ser Asp Phe Asp Pro Lys Gly Lys Ser Asp Leu Glu He Met 
130 135 140 



48 



96 



144 



192 



240 



288 



336 



384 



432 



2 7 miEW 2000-309360: 



11 — 282716 



cgt ttc tgc cag tec ttc atg acc gag ctg cac cgc cac ate ggt gag 
Arg Phe Cys Gin Ser Phe Met Thr Glu Leu His Arg His lie Gly Glu 
145 150 155 160 
tac cgc gac gtt cct gca ggt gac ate gga gtt ggt ggc cgc gag ate 
Tyr Arg Asp Val Pro Ala Gly Asp He Gly Val Gly Gly Arg Glu lie 
165 170 175 



480 



ggt tac ctg ttt ggc cac tac cgt cgc atg get aac cag cac gag tec 
Gly Tyr Leu Phe Gly His Tyr Arg Arg Met Ala Asn Gin His Glu Ser 

180 185 190 

ggc gtt ttg acc ggt aag ggc ctg acc tgg ggt gga tec ctg gtc cgc 
Gly Val Leu Thr Gly Lys Gly Leu Thr Trp Gly Gly Ser Leu Val Arg 

195 200 205 

acc gag gca act ggc tac ggc tgc gtt tac ttc gtg agt gaa atg ate 
Thr Glu Ala Thr Gly Tyr Gly Cys Val Tyr Phe Val Ser Glu Met He 

210 215 220 

aag get aag ggc gag age ate age ggc cag aag ate ate gtt tec ggt 
Lys Ala Lys Gly Glu Ser lie Ser Gly Gin Lys lie lie Val Ser Gly 
225 230 235 240 

tec ggc aac gta gca acc tac gcg att gaa aag get cag gaa etc ggc 
Ser Gly Asn Val Ala Thr Tyr Ala lie Glu Lys Ala Gin Glu Leu Gly 

245 250 255 

gca acc gtt att ggt ttc tec gat tec age ggt tgg gtt cat acc cct 
Ala Thr Val He Gly Phe Ser Asp Ser Ser Gly Trp Val His Thr Pro 

260 265 270 

aac ggc gtt gac gtg get aag etc cgc gaa ate aag gaa gtt cgc cgc 
Asn Gly Val Asp Val Ala Lys Leu Arg Glu lie Lys Glu Val Arg Arg 

275 280 285 

gca cgc gta tec gtg tac gee gac gaa att gaa ggc gca acc tac cac 
Ala Arg Val Ser Val Tyr Ala Asp Glu He Glu Gly Ala Thr Tyr His 



528 



576 



624 



672 



720 



768 



816 



864 



912 



2 8 ffiK4* 2000-3093601 



11—282716 



290 295 300 

acc gac ggt tec ate tgg gat etc aag tgc gat ate get ctt cct tgt 
Thr Asp Gly Ser He Trp Asp Leu Lys Cys Asp lie Ala Leu Pro Cys 
305. 310 315 320 

gca act cag aac gag etc aac ggc gag aac get aag act ctt gca gac 
Ala Thr Gin Asn Glu Leu Asn Gly Glu Asn Ala Lys Thr Leu Ala Asp 

325 330 335 

aac ggc tgc cgt ttc gtt get gaa ggc gcg aac atg cct tec acc cct 
Asn Gly Cys^Arg Phe Val Ala Glu Gly Ala Asn Met Pro Ser Thr Pro 

340 345 350 

gag get gtt gag gtc ttc cgt gag cgc gac ate cgc ttc gga cca ggc 
Glu Ala Val Glu Val Phe Arg Glu Arg Asp lie Arg Phe Gly Pro Gly 

"355 — 360 365 

aag gca get aac get ggt ggc gtt gca acc tec get ctg gag atg cag 
Lys Ala Ala Asn Ala Gly Gly Val Ala Thr Ser Ala Leu Glu Met Gin 

370 375 380 

cag aac get teg cgc gat tec tgg age ttc gag tac acc gac gag cgc 
Gin Asn Ala Ser Arg Asp Ser Trp Ser Phe Glu Tyr Thr Asp Glu Arg 
385 390 395 400 

etc cag gtg ate atg aag aac ate ttc aag acc tgt gca gag acc gca 
Leu Gin Val lie Met Lys Asn lie Phe Lys Thr Cys Ala Glu Thr Ala 

405 410 415 

gca gag tat gga cac gag aac gat tac gtt gtc ggc get aac att get 
Ala Glu Tyr Gly His Glu Asn Asp Tyr Val Val Gly Ala Asn He Ala 

420 425 430 

ggc ttt aag aag gta get gac gcg atg ctg gca cag ggc gtc ate taa 
Gly Phe Lys Lys Val Ala Asp Ala Met Leu Ala Gin Gly Val lie 
435 440 445 

[0 0 6 9] 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



2 9 mUft 2000-309360] 
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<210> 6 
<211> 447 
<212> PRT 

<2I3> Brevibacter ium 1 act of er men turn 



<400> 6 

Met Thr Val Asp Glu Gin Val Ser Asn Tyr Tyr Asp Met Leu Leu Lys 

1 5 10 15 

Arg Asn Aia Giy Glu Pro Glu Phe His Gin Ala Val Ala Glu Val Leu 

20 25 30 

Glu Ser Leu Lys He Val Leu Glu Lys Asp Pro His Tyr Ala Asp Tyr 

35 40 45 

Gly Leu lie Gin Arg Leu Cys Glu Pro Glu Arg Gin Leu He Phe Arg 

50 55 60 

Val Pro Trp Val Asp Asp Gin Gly Gin Val His Val Asn Arg Gly Phe 
65 70 75 80 

Arg Val Gin Phe Asn Ser Ala Leu Gly Pro Tyr Lys Gly Gly Leu Arg 

85 90 95 

Phe His Pro Ser Val Asn Leu Gly He Val Lys Phe Leu Gly Phe Glu 

100 105 HO 

Gin lie Phe Lys Asn Ser Leu Thr Gly Leu Pro He Gly Gly Gly Lys 

115 120 125 

Gly Gly Ser Asp Phe Asp Pro Lys Gly Lys Ser Asp Leu Glu He Met 

130 135 140 

Arg Phe Cys Gin Ser Phe Met Thr Glu Leu His Arg His lie Gly Glu 
145 150 155 160 

Tyr Arg Asp Val Pro Ala Gly Asp He Gly Val Gly Gly Arg Glu He 

165 170 175 

Gly Tyr Leu Phe Gly His Tyr Arg Arg Met Ala Asn Gin His Glu Ser 



3 0 ffi!E# 2000-309360 
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180 185 190 

Gly Val Leu Thr Gly Lys Gly Leu Thr Tr P Gly Gly Ser Leu Val Arg 

195 200 205 

Thr Glu Ala Thr Gly Tyr Gly Cys Val Tyr Phe Val Ser Glu Met He. 

210 215 220 

Lys Ala-Lys G IjTG liTSer-I le-Sei^y-Gln-Eys-He-I ie-Val- Ser Gly 
225 230 235 240 

Ser Gly Asn Val Ala Thr Tyr Ala lie Glu Lys Ala Gin Glu Leu Gly 

245 250 255 

Ala Thr Val lie Gly Phe Ser Asp Ser Ser Gly Trp Val His Thr Pro 

260 265 270 

Asn Gly Val Asp Val Ala Lys Leu Arg Glu lie Lys Glu Val Arg Arg 

275 - 280 — 285 

Ala Arg Val Ser Val Tyr Ala Asp Glu lie Glu Gly Ala Thr Tyr His 

290 295 300 

Thr Asp Gly Ser lie Trp Asp Leu Lys Cys Asp He Ala Leu Pro Cys 
305 310 315 320 

Ala Thr Gin Asn Glu Leu Asn Gly Glu Asn Ala Lys Thr Leu Ala Asp 

325 330 335 

Asn Gly Cys Arg Phe Val Ala Glu Gly Ala Asn Met Pro Ser Thr Pro 

340 345 350 

Glu Ala Val Glu Val Phe Arg Glu Arg Asp He Arg Phe Gly Pro Gly 

355 . 360 365 

Lys Ala Ala Asn Ala Gly Gly Val Ala Thr Ser Ala Leu Glu Met Gin 

370 375 380 

Gin Asn Ala Ser Arg Asp Ser Trp Ser Phe Glu Tyr Thr Asp Glu Arg 
385 390 395 400 

Leu Gin Val lie Met Lys Asn lie Phe Lys Thr Cys Ala Glu Thr Ala 
405 410 415 



3 i fflfEift 2000-309360: 



11-28271 




Ala Glu Tyr Gly His Glu Asn Asp Tyr Val Val Gly Ala Asn He Ala 

420 425 430 

Gly Phe Lys Lys Val Ala Asp Ala Met Leu Ala Gin Gly Val He 
435 440 445 

[0 0 7 0] 
<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
amplifying gltA gene 

<220> 

<221> misc_feature 

<222> (9) 
<223> n=inosine 

<400> 7 

aagatcacnt acatcgaygg 20 

[0 0 7 1] 
<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



ffiffi^2 000-3093601 



! 
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<220> 

<223> Description of Artificial Sequence: primer for 
amplifying gltA gene 

<400> 8 

tagaagtcta cgttcgggta" 
[0 0 7 2] 

<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for 
amplifying gltA gene 

<400> 9 

gtcgacaata gcctgaatct g 

[0 0 7 3] 
<210> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
amplifying gltA gene 



4#¥ 1 1-28271 



<400> 10 




21 



[0 0 7 4] , 
<210> 11 
<211> 21 
<212> DNA 

<2i3> Artificial Sequence »:' ' " 

<220> 

<223> Description of Artificial Sequence: primer for 
amplifying git A gene 

<400> 11 

gggtgggga attcggtcatg t 21 
[0 0 7 5] 

<210> 12 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 



<223> 



Description of Artificial Sequence: primer for 



amplifying gltA gene 



<400> 



12 



tgtcgtagcc gcggtagcgc a 



21 



3 4 



fflffc# 2 0 0 0-3 0 9 3 6 0] 
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[0 0 7 6] 
<210> 13 
<211> 1293 

<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 
<221> CDS 

■ • • 

<222> (1)..(1290) 

[0 0 7 7] 
<400> 13 

gtg get tct gat aac aac aag gct-gta ctg cac tac cct ggc ggc gaa 48 
Val Ala Ser Asp Asn Asn Lys Ala Val Leu His Tyr Pro Gly Gly Glu 

15 10 15 

ttc gag atg ggc ate aag cag gee ace gag ggt aac tec ggt gtc ate 96 
Phe Glu Met Gly He Lys Gin Ala Thr Glu Gly Asn Ser Gly Val He 

20 25 30 

ctg ggt aag atg ctg teg gaa ace ggt ctg gtc ace ttc gac ccc ggt 144 
Leu Gly Lys Met Leu Ser Glu Thr Gly Leu Val Thr Phe Asp Pro Gly 

35 40 45 

tat gtc age acc ggt tec acc gaa tec aag ate ace tac ate gat ggt 192 
Tyr Val Ser Thr Gly Ser Thr Glu Ser Lys He Thr Tyr lie Asp Gly 

50 55 60 

gat gca ggc ate ctg cgc tac cgc ggc tac gac att gcg gat ctg gee 240 
Asp Ala Gly He Leu Arg Tyr Arg Gly Tyr Asp He Ala Asp Leu Ala 
65 70 75 80 

gaa aat gee acc ttc aat gag gtc tec tac etc ctg ate aag ggt gag 288 
Glu Asn Ala Thr Phe Asn Glu Val Ser Tyr Leu Leu He Lys Gly Glu 
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85 90 95 

etc ccg acc ccg gaa ga g etc cac aag ttc aac gac gag att cgt cac 336 
Leu Pro Thr Pro Glu Glu Leu His Lys Phe Asn Asp Glu lie Arg His 

100 105 110 

cac acc ctg ctg gac gag gac ttc aag tec cag ttc aat gtc ttc cct 384 
His Thr Leu Leu Asp Glu Asp Phe Lys Ser Gin Phe Asn Val Phe Pro 

115 120 125 

cgc gat gec cac ccg atg gec acc ctg gec tec teg gtt aac ate etc 432 
Arg Asp Ala Ris pro Met Ala Thr Leu Ala Ser Ser Val Asn lie Leu 

130 135 140 

tec acc tac tac cag gat cag ctg gat ccc ctg gat gag get cag ctg 480 
Ser Thr Tyr Tyr Gin Asp Gin Leu Asp Pro Leu Asp Glu Ala Gin Leu 

145 150 — -155 160 

gac aag gca acc gtc cgc ctg atg gcg aag gtt ccg atg ctg get gca 528 
Asp Lys Ala Thr Val Arg Leu Net Ala Lys Val Pro Met Leu Ala Ala 

165 170 175 

tac gca cac cgt gee cgc aag ggt gcg ccg tac atg tac ccg gac aac 576 
Tyr Ala His Arg Ala Arg Lys Gly Ala Pro Tyr Met Tyr Pro Asp Asn 

180 185 190 

tec etc aat gee cgt gag aac ttc ctg cgc atg atg ttc ggt tac ccg 624 
Ser Leu Asn Ala Arg Glu Asn Phe Leu Arg Met Met Phe Gly Tyr Pro 

195 - — - 200" — - 205 - 

acc gag ccg tac gag gtt gat ccg ate atg gtc aaa gee etc gac aag 672 
Thr Glu Pro Tyr Glu Val Asp Pro He Met Val Lys Ala Leu Asp Lys 

210 215 220 

ctg etc ate ctg cac gca gac cac gag cag aac tgc tec acc tec act 720 
Leu Leu He Leu His Ala Asp His Glu Gin Asn Cys Ser Thr Ser Thr 
225 230 235 240 

gtc cgc atg ate ggc tec gcg cag gcg aac atg ttc gtc tec ate gee 768 
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Val Arg Met II Gly Ser Ala Gin Ala Asn Met Phe Val Ser lie Ala 

245 250 255 

ggc ggc ate aac gca etc tec ggc ccg ctg cac ggt ggc gee aac cag 816 
Gly Gly lie Asn Ala Leu Ser Gly Pro Leu His Gly Gly Ala^sn Gin 

260 265 270 

get gtc etc gag atg etc gag gag ate gca gee aac ggc ggc gac gca 864 
Ala Val Leu Glu Met Leu Glu Glu lie Ala Ala Asn Gly Gly Asp Ala 

275 280 285 

zee gac ttc atg aac cgc gtg aag aac aag gag aag ggt gtc cgc etc 912 
Thr Asp Phe Met Asn Arg Val Lys Asn Lys Glu Lys Gly Val Arg Leu 

290 295 300 

atg ggc ttc gga cac cgc gtc tac aag aac tac gat ccg cgt gca gec 960 
Met Gly Phe Gly His Arg Val Tyr Lys Asn Tyr Asp Pro Arg Ala Ala 
305 310 315 320 

ate gtc aag gac ace gec cac gag ate etc gag cac etc ggt ggc gac 1008 
He Val Lys Asp Thr Ala His Glu He Leu Glu His Leu Gly Gly Asp 

325 330 335 

cca ctg ctg gat ctg get etc aag ctg gaa gaa ate gca etc aac gac 1056 
Pro Leu Leu Asp Leu Ala Leu Lys Leu Glu Glu He Ala Leu Asn Asp 

340 345 350 

gat tac ttc ate tec cgc aag ctg tac ccg aac gtg gac ttc tac ace 1104 
Asp Tyr Phe He Ser Arg Lys Leu Tyr Pro Asn Val Asp Phe Tyr Thr 

355 360 • 365 

ggc ctg ate tac cgc gec atg ggc ttc ccg acg gac ttc ttc ace gtc 1152 
Gly Leu lie Tyr Arg Ala Met Gly Phe Pro Thr Asp Phe Phe Thr Val 

370 375 380 

ctg ttc gee ate ggc cgc etc ccg ggc tgg ate gec cac tac cgc gag 1200 
Leu Phe Ala lie Gly Arg Leu Pro Gly Trp He Ala His Tyr Arg Glu 
385 390 395 400 
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cag etc gec gat ccg ggc gec aag ate aac cgt cct cgc cag ate tac 1248 
Gin Leu Ala Asp Pro Gly Ala Lys II Asn Arg Pr Arg Gin lie Tyr 

405 410 415 

acc ggt gag acc gca cgc aag ate ate ccc cgc gaa gag cgc tag 1293 
Thr Gly Glu Thr Ala Arg Lys He He Pro Arg Glu Glu Arg 
420 425 430 

[0 0 7 8] 

<210> 14 

<21i> 430 
<212> PRT 

<213> Corynebacterium thernoaminogenes 
<400> 14 

Val Ala Ser Asp Asn Asn Lys Ala Val Leu His Tyr Pro Gly Gly Glu 

1 5 10 15 

Phe Glu Met Gly He Lys Gin Ala Thr Glu Gly Asn Ser Gly Val He 

20 25 30 

Leu Gly Lys Met Leu Ser Glu Thr Gly Leu Val Thr Phe Asp Pro Gly 

35 40 45 

Tyr Val Ser Thr Gly Ser Thr Glu Ser Lys He Thr Tyr He Asp Gly 

50 55 60 

Asp Ala Gly He Leu Arg Tyr Arg Gly Tyr Asp He Ala Asp Leu Ala 
65 70 75 80 

Glu Asn Ala Thr Phe Asn Glu Val Ser Tyr Leu Leu lie Lys Gly Glu 

85 90 95 

Leu Pr Thr Pr Glu Glu Leu His Lys Phe Asn Asp Glu He Arg His 

100 105 110 

His Thr Leu Leu Asp Glu Asp Phe Lys Ser Gin Phe Asn Val Phe Pr 
115 120 125 
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Arg Asp Ala His Pro Met Ala Thr Leu Ala Ser Ser Val Asn He Leu 

130 135 140 

Ser Thr Tyr Tyr Gin Asp Gin Leu Asp Pro Leu Asp Glu Ala Gin Leu 
145 150 155 160 

Asp Lys Ala Thr Val Arg Leu Met Ala Lys Val Pro Met Leu Ala Ala 

165 170 175 

Tyr Ala His Arg Ala Arg Lys Gly Ala Pro Tyr Met Tyr Pro Asp Asn 

180 185 190 

Ser Leu Asn Ale Arg Glu Asn Phe Leu Arg Met Met Phe Giy Tyr Pro 

195 200 205 

Thr Glu Pro Tyr Glu Val Asp Pro lie Met Val Lys Ala Leu Asp Lys 

210 215 220 

Leu Leu He-Leu His Ala-Asp -His Glu Gin Asn Cys Ser Thr Ser Thr 
225 230 235 240 

Val Arg Met lie Gly Ser Ala Gin Ala Asn Met Phe Val Ser lie Ala 

245 250 255 

Gly Gly He Asn Ala Leu Ser Gly Pro Leu His Gly Gly Ala Asn Gin 

260 265 270 

Ala Val Leu Glu Met Leu Glu Glu He Ala Ala Asn Gly Gly Asp Ala 

275 280 285 

Thr Asp Phe Met Asn Arg Val Lys Asn Lys Glu Lys Gly Val Arg Leu 

290 295 300 

Met Gly Phe Gly His Arg Val Tyr Lys Asn Tyr Asp Pro Arg Ala Ala 
305 310 315 320 

lie Val Lys Asp Thr Ala His Glu lie Leu Glu His Leu Gly Gly Asp 

325 330 335 

Pr Leu Leu Asp Leu Ala Leu Lys Leu Glu Glu He Ala Leu Asn Asp 

340 345 350 

Asp Tyr Phe He Ser Arg Lys Leu Tyr Pro Asn Val Asp Phe Tyr Thr 
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355 360 365 

Gly Leu lie Tyr Arg Ala M t Gly Phe Pro Thr Asp Phe Phe Thr Val 

370 375 380 

Leu Phe Ala lie Gly Arg Leu Pro Gly Trp He Ala His Tyr Arg Glu 
385 390 395 400 

Gin Leu Ala Asp Pro Gly Ala Lys He Asn Arg Pro Arg Gin lie Tyr 

405 410 415 

Thr Gly Glu Thr Ala Arg Lys He He Pro Arg Glu Glu Arg 
420 425 430 

[0 0 7 9] 
<210> 15 
<211> 1314 
<212> DNA 

<213> Brevi bacterium lactofermentum 

<220> 

<221> CDS 

<222> (1)..(1311) 

<400> 15 

atg ttt gaa agg gat ate gtg get act gat aac aac aag get gtc ctg 48 

Met Phe Glu Arg Asp He Val Ala Thr Asp Asn Asn Lys Ala Val Leu 

1 5 10 15 

cac tac ccc ggt ggc gag ttc gaa atg gac ate ate gag get tct gag 96 

His Tyr Pro Gly Gly Glu Phe Glu Met Asp lie He Glu Ala Ser Glu 

20 25 30 

ggt aac aac ggt gtt gtc ctg ggc aag atg ctg tct gag act gga ctg 144 

Gly Asn Asn Gly Val Val Leu Gly Lys Met Leu Ser Glu Thr Gly Leu 
35 40 45 
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ate act ttt gac cca ggt tat gtg age act ggc tec acc gag teg aag 192 
lie Thr Phe Asp Pro Gly Tyr Val Ser Thr Gly Ser Thr Glu S r Lys 

50 55 60 
ate acc tac ate pat ggc gat gcg gga ate ctg cgt tac cgc ggc tat 240 
lie Thr Tyr lie Asp Gly Asp Ala Gly He Leu Arg Tyr Arg Gly Tyr 
-65 - 70 75 — 80 — 



gac ate get gat ctg get gag aat gee acc ttc aac gag gtt tct tac 288 

Asp He Ala Asp Leu Ala Glu Asn Ala Thr Phe Asn Glu Val Ser Tyr 

85 90 95 

eta ctt ate aac ggt gaa eta cca acc cca gat gag ctt cac aag ttt 336 

Leu Leu lie Asn Gly Glu Leu Pro Thr Pro Asp Glu Leu His Lys Phe 

100 105 110 

aac gacgag att cgc cac cac acc ctt ctg gacgag gac ttc aag tec 384 

Asn Asp Glu lie Arg His His Thr Leu Leu Asp Glu Asp Phe Lys Ser 

115 120 125 

cag ttc aac gtg ttc cca cgc gac get cac cca atg gca acc ttg get 432 

Gin Phe Asn Val Phe Pro Arg Asp Ala His Pro Met Ala Thr Leu Ala 

130 135 140 

tec teg gtt aac att ttg tct acc tac tac cag gat cag ctg aac cca 480 

Ser Ser Val Asn He Leu Ser Thr Tyr Tyr Gin Asp Gin Leu Asn Pro 
145 150 155 160 

etc gat gag gca cag ctt gat aag gca acc gtt cgc -etc atg gca aag 528 

Leu Asp Glu Ala Gin Leu Asp Lys Ala Thr Val Arg Leu Met Ala Lys 

165 170 175 

gtt cca atg ctg get gcg tac gca cac cgc gca cgc aag ggt get cct 576 

Val Pro Met Leu Ala Ala Tyr Ala His Arg Ala Arg Lys Gly Ala Pro 

180 185 190 

tac atg tac cca gac aac tec etc aac gcg cgt gag aac ttc ctg cgc 624 

Tyr Met Tyr Pr Asp Asn Ser Leu Asn Ala Arg Glu Asn Phe Leu Arg 
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195 200 205 

atg atg ttc ggt tac cca acc gag cca tac gag ate gac cca ate atg 672 
Met Met Phe Gly Tyr Pro Thr Glu Pro Tyr Glu lie Asp Pro He Met 

210 215 220 

gtc aag get ctg gac aag ctg etc ate ctg cac get gac cac gag cag 720 
Val Lys Ala Leu Asp Lys Leu Leu He Leu His Ala Asp His Glu Gin 
225 230 235 240 

aac tgc tec acc tec acc gtt cgt atg ate ggt tec gca cag gee aac 768 
Asn Cys Ser Thr Ser Thr Val Arg Met lie Gly Ser Ala Gin Ala Asn 

245 250 255 

atg ttt gtc tec ate get ggt ggc ate aac get ctg tec ggc cca ctg 816 
Met Phe Val Ser lie Ala Gly Gly He Asn Ala Leu Ser Gly Pro Leu 

260 265 270 

cac ggt ggc gca aac cag get gtt ctg gag atg etc gaa gac ate aag 864 
His Gly Gly Ala Asn Gin Ala Val Leu Glu Met Leu Glu Asp He Lys 

275 280 285 

aac aac cac ggt ggc gac gca acc gcg ttc atg aac aag gtc aag aac 912 
Asn Asn His Gly Gly Asp Ala Thr Ala Phe Met Asn Lys Val Lys Asn 

290 295 300 

aag gaa gac ggc gtc cgc etc atg ggc ttc gga cac cgc gtt tac aag 960 
Lys Glu Asp Gly Val Arg Leu Met Gly Phe Gly His Arg Val Tyr Lys 
305 310 315 320 

aac tac gat cca cgt gca gca ate gtc aag gag acc gca cac gag ate 1008 
Asn Tyr Asp Pro Arg Ala Ala He Val Lys Glu Thr Ala His Glu He 

325 330 335 

etc gag cac etc ggt ggc gac gat ctt ctg gat ctg gca ate aag ctg 1056 
Leu Glu His Leu Gly Gly Asp Asp Leu Leu Asp Leu Ala lie Lys Leu 

340 345 350 

gaa gaa att gca ctg get gat gat tac ttc ate tec cgc aag etc tac 1104 
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Glu Glu He Ala Leu Ala Asp Asp Tyr Ph He Ser Arg Lys Leu Tyr 

355 360 365 

ccg aac gta gac ttc tac acc ggc ctg ate tac cgc gca atg ggc ttc 1152 
Pro Asn Val Asp Phe Tyr Thr Gly Leu He Tyr Arg Ala Met Gly Phe 

370 375 380 

cca act gac~ttc ttc acc gta ttg ttc gca ate ggt cgt ctg cca gga 1200 
Pro Thr Asp Phe Phe Thr Val Leu Phe Ala He Gly Arg Leu Pro Gly 
385 390 395 400 

tgg ate get cac tac cgc gag cag etc ggt gca gca ggc aac aag ate 1248 
Trp He Ala His Tyr Arg Glu Gin Leu Gly Ala Ala Gly Asn Lys He 

405 410 415 

aac cgc cca cgc cag gtc tac acc ggc aag gaa tec cgc aag ttg gtt 1296 
Asn Arg Pro Arg Gin Val Tyr Thr Gly Lys Glu Ser Arg Lys Leu Val 

420 425 430 

cct cgc gag gag cgc taa 1314 
Pro Arg Glu Glu Arg 

435 

[0 0 8 0] 
<210> 16 
<211> 437 
<212> PRT 

<213> Brevibacterium lactofermentum 
<400> 16 

Met Phe Glu Arg Asp He Val Ala Thr Asp Asn Asn Lys Ala Val Leu 

1 5 10 15 

His Tyr Pro Gly Gly Glu Phe Glu Met Asp He He Glu Ala Ser Glu 

20 25 30 

Gly Asn Asn Gly Val Val Leu Gly Lys Met Leu Ser Glu Thr Gly Leu 
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35 40 45 

He Thr Phe Asp Pr Gly Tyr Val Ser Thr Gly Ser Thr Glu Ser Lys 

50 55 60 

lie Thr Tyr lie Asp Gly Asp Ala Gly He Leu Arg Tyr Arg Gly Tyr 
65 70 75 80 

Asp He Ala Asp Leu Ala Glu Asn Ala Thr Phe Asn Glu Val Ser Tyr 

85 90 95 

Leu Leu lie Asn Gly Glu Leu Pro Thr Pro Asp Glu Leu His Lys Phe 

100 105 110 

Asn Asp Glu He Arg His His Thr Leu Leu Asp Glu Asp Phe Lys Ser 

115 120 125 

Gin Phe Asn Val Phe Pro Arg Asp Ala His Pro Met Ala Thr Leu Ala 

130 135 140 

Ser Ser Val Asn He Leu Ser Thr Tyr Tyr Gin Asp Gin Leu Asn Pro 
145 150 155 160 

Leu Asp Glu Ala Gin Leu Asp Lys Ala Thr Val Arg Leu Met Ala Lys 

165 170 175 

Val Pro Met Leu Ala Ala Tyr Ala His Arg Ala Arg Lys Gly Ala Pro 

180 185 190 

Tyr Met Tyr Pro Asp Asn Ser Leu Asn Ala Arg Glu Asn Phe Leu Arg 

195 200 205 

Met Met Phe Gly Tyr Pro Thr Glu Pro Tyr Glu lie Asp Pro He Met 

210 215 220 

Val Lys Ala Leu Asp Lys Leu Leu lie Leu His Ala Asp His Glu Gin 
225 230 235 240 

Asn Cys Ser Thr Ser Thr Val Arg Met He Gly Ser Ala Gin Ala Asn 

245 250 255 

Met Phe Val Ser lie Ala Gly Gly He Asn Ala Leu Ser Gly Pro Leu 
260 265 270 

4 4 ffi|E$#2 0 0 0 



, 11-282716 

i 

His Gly Gly Ala Asn Gin Ala Val Leu GIu Met Leu Glu Asp lie Lys 

275 280 285 

Asn Asn His Gly Gly Asp Ala Thr Ala Phe Met Asn Lys Val Lys Asn 

290 295 300 

Lys Glu Asp Gly Val Arg Leu Met Gly Phe Gly His Arg Val Tyr Lys 

-305 '310 — — 315 — 320 

Asn Tyr Asp Pro Arg Ala Ala He Val Lys Glu Thr Ala His Glu He 

325 330 335 

Leu Glu His Leu Gly Gly Asp Asp Leu Leu Asp Leu Ala lie Lys Leu 

340 345 350 

Glu Glu He Ala Leu Ala Asp Asp Tyr Phe lie Ser Arg Lys Leu Tyr 

355 360 365 

Pro Asn Val Asp Phe Tyr Thr Gly Leu He Tyr Arg Ala Met Gly Phe 

370 375 380 

Pro Thr Asp Phe Phe Thr Val Leu Phe Ala He Gly Arg Leu Pro Gly 
385 390 395 400 

Trp He Ala His Tyr Arg Glu Gin Leu Gly Ala Ala Gly Asn Lys He 

405 410 415 

Asn Arg Pro Arg Gin Val Tyr Thr Gly Lys Glu Ser Arg Lys Leu Val 

420 425 430 

Pro Arg Glu Glu Arg 
435 
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